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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna and electronic 
equipment which solve conventional problems, can be mounted 
automatically, and are easy to manufacture, high in yield, small- 
sized, and improved characteristics. 

SOLUTION: Antenna part 10 and 20 provided with a radiation 
electrode 2, having a meander line on a main surface of a substrate 
1 , are stacked so that the main surface opposite from the main 
surface where a radiation electrode 22 of an antenna part 20 and a 
radiation electrode 2 of the antenna part 1 0 face each other, and a 
feeding electrode 3 is provided on the flank of the laminate and the 
feeding electrode 3 and radiation electrodes 2 and 1 2 or the 
antenna parts 1 0 and 20 are connected electrically. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the 1st and 2nd antenna sections which prepared the radiation electrode which has a meander 
line on the principal plane of a substrate. While carrying out the laminating of said 1st antenna section and said 
2nd antenna section so that the radiation electrode of the principal plane in which the radiation electrode of said 
1st antenna section was formed, the principal plane of the opposite side, and said 2nd antenna section may 
counter The antenna characterized by having prepared the electric supply electrode in the side face of said 
layered product, and connecting electrically the radiation electrode of said electric supply electrode, said 1st 
antenna section, and each 2nd antenna section. 

[Claim 2] The antenna according to claim 1 characterized by carrying out the laminating of the substrate 
constituted from dielectric materials on the principal plane in which the radiation electrode of the 1st antenna 
section was formed further. 

[Claim 3] Claim 1 characterized by preparing the electrode for immobilization used as non-contact in both a 
radiation electrode and an electric supply electrode at least at one side of the principal plane or side face used as 
the component side of a layered product, an antenna given [ any 1 ] in two. 

[Claim 4] The antenna characterized by having a substrate, the radiation electrode which is prepared ranging 
over one [ which adjoins one principal plane and said principal plane of said substrate at least / at least ] side 
face, and moreover has a meander line, and the electric supply electrode which was prepared in other side faces 
of said substrate, and was electrically connected with said radiation electrode. 

[Claim 5] The 1st and the 2nd antenna section with a substrate and the radiation electrode which is prepared 
ranging over one [ which adjoins one principal plane and said principal plane of said substrate at least / at least ] 
side face, and moreover has a meander line. While carrying out the laminating of said 1 st antenna section and 
said 2nd antenna section so that the radiation electrode of the principal plane in which the radiation electrode of 
said 1st antenna section was formed, the principed plane of the opposite side, and said 2nd antenna section may 
counter The antenna characterized by having prepared the electric supply electrode in the side face of said 
layered product, and connecting electrically the radiation electrode of said electric supply electrode, said 1st 
antenna section, and each 2nd antenna section. 

[Claim 6] The antenna according to claim 5 characterized by carrying out the laminating of the substrate 
constituted from dielectric materials on the principal plane in which the radiation electrode of the 1st antenna 
section was formed fiirther. 

[Claim 7] The antenna characterized by forming said strip-line section and said meander section on said 
substrate so that it may have the relation of Ll/L2=2.0-6.0 when it has a substrate and the radiation electrode 
which is prepared on said substrate and has the strip-line section and the meander section and the die length of 
LI and the meander section is set to L2 for the die length of said strip-line section. 

[Claim 8] The antenna according to claim 7 characterized by carrying out the laminating of the substrate which 
consisted of dielectric materials so that a radiation electrode may be countered. 

[Claim 9] Claim 7 characterized by preparing the strip-line section and the meander section on the same 
principal plane of a substrate, an antenna given [ any 1 ] in eight. 

[Claim 10] The antenna according to claim 9 characterized by preparing the meander section on extension of 
the strip-line section. 

[Claim 11] The antenna according to claim 9 characterized by putting the meander section side by side to one 
[ at least ] flank of the strip-line section. 
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[Claim 12] Claim 7 charact^^d by having prepared a part of strip-lin^Rction [ at least ] in one principal 
plane, and preparing the meander section in the principal plane of another side, an antenna given [ any 1 ] in 
eight. 

[Claim 13] An antenna claim 1 - given [ any 1 ] in 12, and a receiving means to restore to the input signal which 
received with said antenna, and to generate a data signal, 1st storage means by which predetermined 
information is memorized beforehand, and the 2nd storage means which memorizes said data signal. Electronic 
equipment characterized by having a transmitting means to modulate the data signal from said 1 st and 2nd 
storage means, and to generate a sending signal, and the control means which controls reception, a recovery, the 
modulation, and transmission of said data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna and electronic equipment which are used for 

wireless data transmission, mobile conmiimications, etc. 

[0002] 

[Description of the Prior Art] In recent years, in systems, such as a cellular phone, wireless LAN, and 
BlueTooth, wireless data transmission between various electronic equipment is performed. In such a system, 
since an exchange of data can carry out without choosing time amoimt and a location, future development is 
expected greatly. 

[0003] as a using [ for such a system ] -conventionally antenna — lines, such as a whip antenna and a helical 
antenna, ~ the patch antenna which supplies electric power by the electric supply pin widely used as an object 
for reception of an antenna, car navigation, or VICS ~ the laminating type antenna for surface mounting etc. 
can be considered further. 
[0004] 

[Problem(s) to be Solved by the Invention] however, lines, such as a whip antenna and a helical antenna, ~ with 
the patch antenna which supplies electric power by the antenna or the electric supply pin, since automatic 
mounting was not able to be performed, moimting cost was high, and the whip antenna was easy to deform 
because the body of an antenna carried out just for a moment, and had troubles — since the electric supply pin is 
exposed to the substrate exterior, it is hard to deal with it — in the patch antenna. 

[0005] Moreover, although the laminating antenna was also proposed as an object for surface mounting, there 
were troubles, like this laminating antenna has an excessive production facility, a manufacturing cost is high, 
and since it calcinates where an electrode is inserted between ceramic substrates, baking conditions are very 
severe and the incidence rate of a poor process is very high. 

[0006] Furthermore, it was difficult to acquire the still higher gain in a transceiver band being very narrow with 
the conventional antenna. 

[0007] The above-mentioned conventional technical problem is solved, and automatic moimting is possible, and 
manufacture is easy, the yield is high, it can miniaturize, and this invention aims at offering the antenna and 
electronic equipment whose property moreover improves. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the 1 st and 2nd antenna sections which 
prepared the radiation electrode which has a meander line on the principal plane of a substrate. While carrying 
out the laminating of said 1 st antenna section and said 2nd antenna section so that the radiation electrode of the 
principal plane in which the radiation electrode of said 1st antenna section was formed, the principal plane of 
the opposite side, and said 2nd antenna section may counter The electric supply electrode was prepared in the 
side face of said layered product, and the radiation electrode of said electric supply electrode, said 1st antenna 
section, and each 2nd antenna section was connected electrically. 
[0009] 

[Embodiment of the Invention] Invention according to claim 1 is equipped with the 1st and 2nd antenna 
sections which prepared the radiation electrode which has a meander line on the principal plane of a substrate. 
While carrying out the laminating of said 1 st antenna section and said 2nd antenna section so that the radiation 
electrode of the principal plane in which the radiation electrode of said 1st antenna section was formed, the 
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principal plane of the oppo^lRide, and said 2nd antenna section may counter By changing the transceiver 
property of the 1st and 2nd antenna sections by having prepared the electric supply electrode in the side face of 
said layered product, and having connected electrically the radiation electrode of said electric supply electrode, 
said 1 st antenna section, and each 2nd antenna section The band of transmission and reception can be made 
large and a receiving property can be raised. 

[0010] In claim 1, since it can raise a directive property and can moreover also perform protection of a radiation 
electrode by having carried out the laminating of the substrate constituted from dielectric materials on the 
principal plane in which the radiation electrode of the 1st antenna section was formed further, invention 
according to claim 2 can prevent oxidation of a radiation electrode, corrosion, a chip, etc., and a property can 
vary or it can prevent that a property deteriorates. 

[GO 11] Invention according to claim 3 by having prepared the electrode for immobilization used as non-contact 
in both the radiation electrode and the electric supply electrode in claims 1 and 2 at least at one side of the 
principal plane or side face used as the component side of a layered product The reinforcement of junction of an 
antenna and the circuit board can be raised, omission of the antenna from the circuit board etc. can be 
prevented, stable electric junction to an antenna and the circuit board can be realized, and property degradation 
of the equipment carrying an antenna etc. can be prevented. 

[0012] The radiation electrode which invention according to claim 4 is prepared ranging over a substrate and 
one [ which adjoins one principal plane and said principal plane of said substrate at least / at least ] side face, 
and moreover has a meander line. By having had the electric supply electrode which was prepared in other side 
faces of said substrate, and was electrically connected with said radiation electrode Without enlarging 
magnitude of the substrate of an antenna, the die length of a radiation electrode can be lengthened, consequently 
the antenna of low frequency can be produced easily, and, moreover, a property can be stabilized. 
[0013] The 1st and the 2nd antenna section with the radiation electrode which invention according to claim 5 is 
prepared ranging over a substrate and one [ which adjoins one principal plane and said principal plane of said 
substrate at least / at least ] side face, and moreover has a meander line. While carrying out the laminating of 
said 1st antenna section and said 2nd antenna section so that the radiation electrode of the principal plane in 
which the radiation electrode of said 1 st antenna section was formed, the principal plane of the opposite side, 
and said 2nd antenna section may covmter By changing the receiving property of the 1st and 2nd antenna 
sections by having prepared the electric supply electrode in the side face of said layered product, and having 
connected electrically the radiation electrode of said electric supply electrode, said 1 st antenna section, and each 
2nd antenna section Without enlarging magnitude of the substrate of an antenna, while being able to make the 
band of transmission and reception large and being able to raise a receiving property, the die length of a 
radiation electrode can be lengthened, consequently the antenna of low frequency can be produced easily, and, 
moreover, a property can be stabilized. 

[0014] In claim 5, since it can raise a directive property and can moreover also perform protection of a radiation 
electrode by having carried out the laminating of the substrate constituted from dielectric materials on the 
principal plane in which the radiation electrode of the 1 st antenna section was formed ftirther, invention 
according to claim 6 can prevent oxidation of a radiation electrode, corrosion, a chip, etc., and a property can 
vary or it can prevent that a property deteriorates. 

[0015] Invention according to claim 7 is equipped with a substrate and the radiation electrode which is prepared 
on said substrate and has the strip-line section and the meander section, and when the die length of LI and the 
meander section is set to L2, the die length of said strip-line section By having formed said strip-line section 
and said meander section on said substrate so that it might have the relation of Ll/L2=2.0-6.0, high gain can be 
acquired by lengthening the die length of the strip-line section. 

[0016] Since it can raise a directive property and can moreover also perform protection of a radiation electrode 
by having carried out the laminating of the substrate which consisted of dielectric materials in claim 7 so that a 
radiation electrode might be coimtered, invention according to claim 8 can prevent oxidation of a radiation 
electrode, corrosion, a chip, etc., and a property can vary or it can prevent that a property deteriorates. 
[0017] Production of a radiation electrode becomes easy by having prepared the strip-line section and the 
meander section on the same principal plane of a substrate in claims 7 and 8, eind invention according to claim 9 
is highly precise, and since it can produce a radiation electrode, it can make dispersion in a property small. 
[001 8] In claim 9, production of a radiation electrode becomes easy by having prepared the meander section on 
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extension of the strip-line s^l^n, and invention according to claim lO^^ghly precise, and since it can 
produce a radiation electrode, it can make dispersion in a property small. 

[0019] In claim 9, since invention according to claim 1 1 can form the strip-line section for a long time more by 
having put the meander section side by side to one [ at least ] flank of the strip-line section, it can acquire the 
antenna property of high interest profit further. 

[0020] In claims 7 and 8, since invention according to claim 12 can form the strip-line section for a long time 
further by having prepared a part of strip-line section [ at least ] in one principal plane, and having prepared the 
meander section in the principal plane of another side, it can acquire the antenna property of high interest profit. 



[0021] Invention according to claim 13 An antenna claim 1 - given [ any 1 ] in 12, A receiving means to restore 
to the input signal which received with said antenna, and to generate a data signal, 1st storage means by which 
predetermined information is memorized beforehand, and the 2nd storage means which memorizes said data 
signal. By having had a transmitting means to modulate the data signal fi^om said 1st and 2nd storage means, 
and to generate a sending signal, and the control means which controls reception, a recovery, the modulation, 
and transmission of said data While limitation of the arrangement location of a loading machine etc. decreasing 
and becoming easy to carry out the layout of equipment etc., data communication can be performed certainly. 
Moreover, since an antenna has very big endurance, the installation conditions of a loading machine become 
wide range. Fxirthermore, since an antenna does not project greatly outside, it is rare for faults, such as 
breakage, to arise. 

[0022] Hereafter, it explains, referring to a drawing about the gestalt of the thing operation in this invention. 
[0023] (Gestalt 1 of operation) Drawing 1 and 2 are the perspective views showing the antenna in the gestalt 1 
of operation of this invention, respectively. In drawing, 1 is a substrate, the radiation electrode 2 of a meander 
line mold (zigzag pattem) is formed in principal plane la of one of these, and the electric supply electrode 3 
electrically connected with the radiation electrode 2 is further formed in it at side-face lb of a substrate 1 . 
Moreover, the radiation electrode 2 and the electric supply electrode 3, and the electrode 4 for inmiobilization 
prepared in non-contact are formed in Id of side faces of a substrate 1 . In addition, in order to raise mounting 
nature etc., as for the electric supply electrode 3 and the electrode 4 for immobilization, it is desirable to make it 
extend to principal plane la and principal plane Ic of the opposite side. 

[0024] A substrate 1 consists of dielectric materials. As for specific-inductive-capacity epsilonr of these 
dielectric materials, it is desirable that it is [ or more 4 ] 150 or less. When specific inductive capacity is in this 
range, the band of resoneince frequency can be made large, realizing the miniaturization of an antenna. In 
addition, if specific-inductive-capacity epsilonr is smaller than 4, a substrate 1 becomes large too much, an 
antenna cannot be miniaturized, but the fault that dispersion in a property will become large while a resonance 
frequency band becomes narrow too much, and a resonance frequency band separates the difference in a little 
presentation and only by a chip etc. occurring in a substrate 1 and being unable to acquire a predetermined 
property if specific-inductive-capacity epsilonr is larger than 150 arises. 

[0025] Resin, a liquid crystal polymer, a ceramic, etc. are mentioned as a concrete component of a substrate 1. It 
is desirable to use a ceramic, when it takes into consideration that weatherability is good, and a mechanical 
strength is large and cheap also in these components. When using a ceramic as a component of a substrate, in 
order to enlarge deflective strength etc., 92% or more (preferably 95% or more) of sintered density is desirable. 
Thereby, while being able to raise a mechanical strength, workability, etc, of a substrate 1, decline in Q value or 
specific inductive capacity can be controlled, and the property stabilized as a result can be acquired. In addition, 
if sintered density is 92% or less, the increment in dielectric loss and the variation of specific-inductive-capacity 
epsilonr may increase, and fault will arise. 

[0026] Moreover, in order to form the electrode mentioned later good, as for the surface roughness of a 
substrate 1, it is desirable that surface roughness sets to 10 micrometers or less (especially preferably 7 
micrometers or less, still more preferably 5 micrometers or less), thereby — a conductor — a disadvantage 
increment can be controlled, the fall of Q value can be controlled, and the gain of an antenna can be raised, in 
addition — surface roughness is 10 micrometers or more — the conductor of an electrode — since loss increases, 
the gain of an antenna falls. On the other hand, if it brings close to 0 beyond the need, since the time amount 
concerning a grinding operation will become very long, productivity falls and is not desirable. 
[0027] When it constitutes a substrate 1 firom a ceramic, as a concrete ingredient When specific-inductive- 
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capacity qjsilonr is ten or 1^1^ forsterite system ceramic, the alumina system ceramics, etc. are mentioned, 
and when epsilonr is 10-25 ingredients, such as a titanic-acid magnesium system and a titanic-acid calcium 
system, — moreover, when epsilonr is 25-40 and a zirconia SUZU titanium system ingredient etc. is [ epsilonr ] 
60-1 50, a barium titanate system, a lead-calcium titanium system ingredient, etc. are mentioned. 
[0028] Although the configuration of a substrate 1 can be made eUipse tabular and polygon tabular (a cross 

section a triangle, a square, a pentagon ) at rectangular tabular one as shown in drawing 1 , and others, the 

rectangular tabular one from the need for electrode formation on a side face or its polygon is desirable. 
[0029] Moreover, although equalization of a property or stabilization of a property can be performed with the 
gestalt of this operation by making thickness of a substrate 1 into homogeneity (the thickness of a center section 
and an edge being almost the same), the thickness of an antenna may be changed between predetermined parts 
according to an operating condition, the class of machine used, etc. That is, for example, two or more crevices 
can be formed in a substrate 1 , thickness of one edge of an antenna can be made thicker than the thickness of 
the edge of the opposite side, or it can be made thin. 

[0030] Furthermore, it can prevent that a big chip etc. occurs in the comer of a substrate 1, and an antenna 
property changes to it by giving beveling, a taper, etc. to the comer of a substrate 1 . 

[0031] Therefore, most things changed to a comer when the chip on the way to the comer of a substrate 1 with 
big transmission and receiving property arises by giving beveling, a taper, etc. beforehand are lost as mentioned 
above. 

[0032] When it takes into consideration that productivity and positive comer processing can be performed etc. 
at this time, it is desirable to perform C beveling. Even if a little impact etc. joins a substrate 1 by setting C 
beveling at this time to 0.1mm or more (preferably 0.2mm or more), even if such a big impact that it is lost and 
a substrate 1 is missing etc. is added, most generating of the chip of the comer of a substrate 1 etc. generates 
only only few chips, but neither transmission of an antenna nor a big change of a receiving property produces it. 
Although this substrate 1 needs beveling, taper processing, etc., especially when the ceramic which a chip tends 
[ comparatively ] to generate as mentioned above is used whatever the ingredient which constitutes a substrate 
1 , they are effective. Furthermore, the big chip of a comer can be prevented as a gestalt of other operations by 
preparing the resin of the organic system which performs chip prevention to the comer of a substrate 1 etc., 
without performing C beveling and taper processing to the comer of a substrate 1 . 

[0033] By performing such chip preventive measures, the poor process by generating of a chip can be controlled 
and the productivity and the yield of an antenna can be raised. 

[0034] In drawing 1 , 2 is a radiation electrode, and the radiation electrode 2 is formed in one principal plane of 
a substrate 1, and has become the band-like jig ZAKUPA tum which consists of the strip line. The clock 
frequency of an antenna can be adjusted by the count of the width of face of this band-like zigzag pattem, die 
length, track spacing, and the clinch of JIGUZAKU etc. 

[0035] Moreover, as above-mentioned, the electric supply electrode 3 is formed over side-face lb and principal 
plane Ic, the electrode 4 for immobilization is formed over another [ Id of side faces, and ] principal plane Ic, 
and surface mounting is presented with it. The electric supply electrode 3 also turns into another electrode for 
immobilization at the time of mounting an antenna in the circuit board with connection with a circuit. The 
electrode 4 for immobilization is fixed to the pattem on the circuit board prepared independently of the circuit 
with soldering etc. Here, although the radiation electrode 2 is formed only by the linear pattem, it may not be 
restricted to this and may cut [ **** ] off the comer of a clinch by return [ JIGUZAKU ] in a U character mold 
in respect of C of abbreviation one half extent of track width of face. 

[0036] Moreover, it is desirable to have prepared a taper and R in the comer of a substrate 1 located in the 
boundary section of the radiation electrode 2 and the electric supply electrode 3. When the above-mentioned 
comer is sharp, at the time of electrode formation, an open circuit arises or exfoliation of an electrode is caused 
depending on the situation of handling. Then, such faults can be controlled by preparing a taper and R in the 
comer of a substrate 1 . 

[0037] The actually desirable range is enough if there is also an R= 0.2 about (0. 1 to about 0.3) case of a taper 
also in about C= 0.2 (0.1 to about 0.3), and R. 

[0038] Thus, since heights, such as an electric supply pin, can be lost by having considered as a configuration 
which arranges the electric supply electrode 3 and the electrode 4 for immobilization at the side face and rear 
face of a substrate 1 , the antenna in which surface mounting is possible is realizable. Moreover, since a 
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mounting condition can be ^feced from an antenna side face, the checlTof an antenna of operation etc. can be 
perfomied easily. Moreover, all over drawing, although the electrode 4 for immobilization is considered as 1 
formation on one side face, it does not need to adhere to this. In the range which the imnecessary electrical 
coupling between the radiation electrode 2 and the electrode 4 for immobilization does not produce, in order to 
raise fixed reinforcement, the electrode 4 for immobilization may be increased. 
[0039] Next, the electrode material used for each electrode is explained. 

[0040] An alloy with the metals (Ti, nickel, etc.) of everything [ electrode / 4 (it abbreviates to each electrode 
hereafter) / the radiation electrode 2, the electric supply electrode 3, and / for immobilization ] but the metallic 
material simple substances of Ag, Au, Cu, and Pd, those alloys, or said metallic material etc. is used. In these 
ingredients, since workability etc. is very excellent in case [ property ] each electrode is formed and, the alloy of 
especially Ag or Ag, and other metallic materials is used suitably. Furthermore, each electrode may be formed 
by one layer and may consist of two or more layers more than two-layer. That is, between a substrate 1 and each 
electrode, the film of other metallic materials may be formed as a buffer layer, or corrosion resistance good 
metallic material or good protective coat etc. may be formed for the purpose of protecting each electrode on 
each electrode etc. in order to raise adhesion reinforcement etc. a corrosion resistance good metallic material ~ 
carrying out ~ gold, platinum, titanium, etc. ~ moreover, resin, such as an epoxy system and a silicon system, is 
mentioned as a corrosion resistance good protective coat. Furthermore, at least one of oxygen, nitrogen, or the 
carbon may be included in extent which does not affect a property as an impurity at each electrode as an 
impurity. 

[0041] As for formation of each electrode etc., print processes, plating, the sputtering method, etc. are used. It is 
more desirable to use print processes, when it is more desirable to use the sputtering method and plating when 
forming especially the thickness of each electrode comparatively thinly and it forms comparatively thickly. In 
the case of the gestalt of this operation, print processes were used on the grounds that productivity is good etc. 
The paste with which metal particles, a glass flit, solvents, etc., such as Ag, were mixed was specifically applied 
in the predetermined configuration on the substrate 1 , heat treatment was added, and each electrode was formed. 



[0042] Moreover, as for the thickness of each electrode, it is desirable to be referred to as 0.01 micrometers - 50 
micrometers (preferably 1 micrometer - 40 micrometers). If the thickness of each electrode is 0.01 micrometers 
or less, from a skin depth, it may become thin, the gain of an antenna may fall, it will become it easy to generate 
exfoliation of an electrode that the thickness of each electrode is 50 micrometers or more, and fault, like 
moreover cost becomes high will arise. 

[0043] The following (gestalt 1 of operation) description parts are explained. 

[0044] In drawing 2 , ttie substrate 1, the radiation electrode 2, the electric supply electrode 3, and the electrode 
4 (it abbreviates to the antenna section 1 0 below) for immobilization are the same as what is shown in drawing 
1 . The laminating of the antenna section 20 is carried out on the antenna section 10, and the antenna sections 20 
differ the configuration of the antenna section 10, and in that the electrode 4 for immobilization is hardly 
formed although it is the same. With the gestalt of this operation, the laminating is carried out so that the field in 
which the radiation electrode 12 of an antenna 20 is formed, the principal plane of the opposite side, and the 
field in which the radiation electrode 2 of the antenna section 10 is formed may counter. That is, the radiation 
electrodes 2 and 12 of the antenna section 10 and the antenna section 20 have the composition of not contacting 
directly. In addition, join with cementing materials, such as glass, or the junction between the antenna section 
10 and the antenna section 20 uses a double-sided tape etc., or is formed of technique, such as sticking by 
pressure. 

[0045] Fxirthermore, the laminating of the substrate 30 which consisted of dielectric materials on the antenna 
section 20 is carried out. It is desirable to constitute from dielectric materials same as a substrate 30 as the 
substrate 1 which constitutes the antenna section 10. Thus, with constituting, it can be formed in the anteima 
section 20, a radiation electrode can be protected, degradation of a property etc. can be prevented, and the 
property related to directivity can be raised fiirther. Moreover, it is necessary to form a substrate 30 neither by 
the operating environment nor spec. 

[0046] In addition, with the gestalt of this operation, although two of the antenna sections 10 and 20 were used 
as the antenna section, the laminating of the three or more antenna sections may be carried out. That is, a band 
etc. can be fiirther extended by carrying out or more three laminating of the antenna section which has a 
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radiation electrode. Also in m^case, although it is more desirable to form a substrate 30 since protection of a 
radiation electrode etc. can be performed by forming a substrate 30 in the topmost part, it is necessary to 
prepare neither by the operating environment nor spec, as above-mentioned. 

[0047] Moreover, in case the electric supply electrode 23 electrically connected with the radiation electrode 12 
is formed in side-face 20a of the antenna section 20 and the laminating of the antenna section 10 and the 
antenna section 20 is carried out, the laminating was carried out so that side-face lb and side- face 20a might 
tum to the same direction, and the electric supply electrode 23 and the electric supply electrode 3 are joined 
electrically. By forming over side-face 20a, the principal plane which formed the radiation electrode 12, and the 
principal plane of the opposite side at this time 23, for example, an electric supply electrode, field opposite of 
the electric supply electrode 23 and the electric supply electrode 3 can be carried out, and more positive 
jimction can be performed. In addition, when forming the electric supply electrode 23 in the principal plane 
which formed the radiation electrode 12, and the principal plane of the opposite side, it sees and is effective 
[ the electric supply electrode 23 ] fi"om fields, such as property degradation prevention and location ****** at 
the time of junction, that it is the die length of extent which does not reach even the zigzag pattem in the 
radiation electrode 2, and that it is smaller than the width of face of the radiation electrode 2. 
[0048] By the above configurations, since two or more two or more radiation electrodes (it sets in the gestalt of 
this operation and is two of the radiation electrodes 2 and 12) are prepared by juxtaposition with the electric 
supply electrode, the clock frequency bandwidth of an antenna can be extended by the ability shifting the 
resonance fi-equency of each radiation electrode delicately. In addition, since a percent defective also becomes 
high while the part and a configuration become complicated and cost comes to start, as for the number of 
radiation electrodes, five or less (the laminating number of sheets of the antenna section is five or less sheets) 
are desirable [ with the gestalt of this operation, the more it increases the number of radiation electrodes, the 
more the adjustable range of bandwidth spreads (the more it makes / many / the laminating number of sheets of 
the antenna section), but (the more) ]. 

[0049] Moreover, a substrate 30 and the substrate (it abbreviates to each substrate below) which constitutes the 
antenna sections 1 0 and 20 may be formed with the same ingredient, and may be formed with the ingredient of 
specific inductive capacity different, respectively. 

[0050] By changing especially the specific inductive capacity of each of each substrate, it becomes possible to 
change the magnitude of each of each substrate. 

[0051] For example, a substrate 30 can be made smaller than the substrate 1 of the antenna section 10, and the 
substrate of the antenna section 20 by making specific inductive capacity of a substrate 30 larger than the 
specific inductive capacity of the substrate 1 of the antenna section 10, and the substrate of the antenna section 
20. Since the miniaturization of an antenna can be attained by this or it can consider as a predetermined 
configuration, attachment becomes easy. While being able to take a configuration which narrows down the 
upper part of a case especially for an antenna to a wrap case with a case like a radome, also when carried, for 
example in electronic equipment, such as a pocket device, and a mounted machine, a machine on the street of an 
electronic toll collection system, the use effectiveness of the space inside electronic equipment can be raised. 
[0052] Moreover, the substrate 1 of the antenna section 10 and the substrate of the antenna section 20 can be 
made smaller than a substrate 30 to the specific inductive capacity of a substrate 30 on the contrary by enlarging 
specific inductive capacity of the substrate 1 of the antenna section 10, and the substrate of the antenna section 
20. By this, since the component-side product of an antenna can be made small Can make small magnitude of 
the antenna circuit substrate of electronic equipment in which an antenna is carried, and fiirther, when the 
substrate and magnitude of the antenna section 20 differ fi"om each other, a substrate 30 By laying electronic 
parts etc. in the clearance made between the antenna circuit substrates of electronic equipment and substrates 30 
with which an antenna is arranged Furthermore the use eflfectiveness of space can be raised, and fi-om the first, 
an antenna can also make small magnitude of the antenna circuit substrate with which it is moimted, and 
magnitude of the electronic equipment by which they are carried if it pulls, and can respond to the request of the 
time called miniaturization of equipment. Moreover, when the component-side product to the circuit board 
becomes small, dependability, such as a thermal shock, also improves. 

[0053] Moreover, the degree of fi"eedom of the configuration for every substrate can be raised by changing the 
specific inductive capacity of each of each substrate. 

[0054] Moreover, althou^ it is desirable that it is 0.05<=t<=3 [nun] when thickness of each of each substrate 
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which constitutes an antenn^ffset to t, each does not necessarily need tooe the same thickness. Since it is a 
limit mostly for the thickness of the whole bottom antenna of a laminating to be set to about 3 -5mm, and to 
constitute tfie whole from clock frequency, a mechanical strength, etc, in general about multilayering at six 
layers, it becomes the optimal [ these values ] from **** of a property, cost, and the rate of an excellent article. 
[0055] Moreover, since a substrate becomes [ the thickness of each of each substrate ] thin relatively by 
0.05mm or less, breakage by the fall of mechanical reinforcement may arise. 
[0056] Next, junction between each substrate is explained. 

[0057] as other configuration approaches of the antenna shown in the gestalt of this operation — the antenna 
section 10 and the antenna section 20 — predetermined members, such as a radiation electrode, an electric 
supply electrode, and an electrode for immobilization, were formed, each was constituted, and the antenna 
sections 10 and 20 and a substrate 30 are joined. It is desirable to use what has high bonding strength, such as 
junction glass and jimction resin, as a jointing material for corrugated fibreboard used for this junction. By 
using especially jimction glass, it can make it possible to be equal to heat treatment of a reflow etc. Moreover, 
since presentation modification is easy so that it may become a coefficient of thermal expansion comparable as 
the coefficient of thermal expansion of a substrate ingredient, inconvenient generating of the substrate 
exfoliation by the thermal shock etc. can be controlled. 

[0058] As for the clearance between each substrate at the time of junction, it is still more desirable that it is 1 
micrometer - 200 micrometers. By making a clearance into this range, the jimction force can fully be secured, 
and alignment between substrates can also be performed easily, and the antenna in which reliable small surface 
moimting is possible can be supplied to stability. 

[0059] In addition, since a ringing tends to happen between substrates while jimction between each substrate 
tends to become inadequate and a clearance may exfoliate while in use in less than 1 micrometer, it becomes 
difficult to perform alignment between substrates. Moreover, in 200 micrometers or more, since the effectual 
specific inductive capacity of an antenna falls under the effect of glass and resin which are a junction medium 
while being hard coming to take the impedance matching of an antenna, un-arranging [ that an antenna property 
separates from a predetermined value, or the miniaturization of an antenna becomes difficult ] occurs. 
[0060] Next, the manufacture approach of the antenna which carries out the above configurations is explained 
briefly concretely. 

[0061] Since the production process of the antenna sections 10 and 20 is almost the same, here explains on 
behalf of the antenna section 10. 

[0062] first — as step 1 ~ molding — public fimds ~ the Plastic solid used as a substrate 1 is acquired by filling 
up a mold with the ingredient which forms a substrate and pressurizing with press equipment. By preparing 
irregularity etc. in the configuration of the metal mold at this time, the configuration of a substrate 1 can be 
formed freely. 

[0063] Next, as step 2, it can rank with a spread, and the Plastic solid formed at step 1 is set to a firing fumace, 
and is calcinated on predetermined baking conditions, and a baking object is formed. 

[0064] Next, as step 3, the radiation electrode 2 and the electric supply electrode 3 are formed in the substrate 1 
formed at step 2. Although approaches, such as printing, sputtering, and vacuum evaporationo, can be 
considered as an approach of forming these electrodes at this time, by using printing, to monograph affairs, such 
as thickness and a configuration, it is comparatively accurate and an electrode can be formed in a short time 
here. In the case of the antenna section 10, it is advantageous to form the electrode 4 for immobilization other 
than the radiation electrode 2 and the electric supply electrode 3 in respect of improvement in the fixed 
reinforcement of an antenna etc. here. 

[0065] Next, as step 4, quenching processing is carried out to the baking object with which each electrode was 
formed, and the bonding strength of each electrode and a baking object is raised. 

[0066] Next, fine tuning is added to the configuration of the radiation electrodes 2 and 12 formed at steps 3 and 
4 as step 5 if needed. Trimming, etching, etc. are specifically performed to the radiation electrodes 2 and 12 
here. Reduce the area of the radiation electrodes 2 and 12, or Or by adding the case where a part of [ at least ] 
thickness of the radiation electrodes 2 and 12 is reduced, and electrical conducting materials, such as conductive 
paste, to the radiation electrodes 2 and 12 Formation area of the radiation electrodes 2 and 12 may be 
substantially made large, or a part of [ at least ] thickness of the radiation electrodes 2 and 12 may be thickened. 
In addition, this process is unnecessary when the radiation electrode 2 and the precision of formation of 12 are 
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high enough. 

[0067] The antenna sections 10 and 20 are formed through the above processes. It is formed that a substrate 30 
is also at the above-mentioned steps 1 and 2. 

[0068] And even if there are few fields which the antenna sections 10 and 20 and a substrate 30 join as step 6, a 
jointing material for corrugated fibreboard is applied to either. When a property side etc. is taken into 
consideration at this time, it is desirable to join so that it may counter through the substrate which constitutes 
the antenna section 20 so that the radiation electrode 2 and tfie radiation electrode 12 may not counter directly. 
About the approach of applying a jointing material for corrugated fibreboard to each anterma sections 10 and 20 
and a substrate 30, you may apply to punctiform and may apply in the shape of a field. Since forming by 
printing can equalize distribution of a jointing material for corrugated fibreboard and it can control dispersion in 
the thickness like a joint to the minimum, the antenna which has the stable antenna property can be realized 
especially here. Moreover, by joining the substrate 30 with which the electrode is not formed to the maximum 
top face, the anteima which has the stable antenna property is realizable. 

[0069] Moreover, at this time, as for the thickness like the antenna sections 10 and 20 and the joint of a 
substrate 30, it is desirable to control a jimction condition so that it may be set to 1 micrometers or more 200 
micrometers or less. By adjusting the thickness like a joint to this range, the anterma which has the stable 
anterma property with little dispersion is realizable. 

[0070] While using the ingredient whose coefficient of thermal expansion is about 4-8 ppm/degree C for 
jimction of the anterma sections 10 and 20 which have such a configuration, and a substrate 30 can control the 
stress generated by the difference in a coefficient of thermal expansion to the minimum, when an ingredient is 
changed in the substrate and substrate 30 of the anterma sections 10 and 20, even if both have the difference in 
coefficient of thermal expansiori, since the crack of a plane of composition etc. can be made hard to generate, it 
is desirable. It is desirable to use lead glass as a suitable ingredient especially. Also in lead glass especially B-2 
03 10 - 70wt% at least 2 - 25wt%, [ Si02 ] Since it can control efficiently that a crack etc. occurs in a joint 
even if using the lead glass with which aluminum 203 contains 3 - 15wt%, and PbO contains the ingredient of 
the range of 10 - 65wt% exists [ the difference in the thickness between substrates, the difference in coefficient 
of thermal expansion, etc. ], it is desirable. 

[0071] After that, as step 7, visual inspection, a characteristic inspection, etc. are conducted and an anteima is 
completed. 

[0072] Since each electrode can be formed after calcinating each substrate by having considered as such a 
configuration, the baking conditions of each substrate can be doubled with the burning temperature of the 
ingredient which forms each substrate, and the property of each substrate, reinforcement as a result the property 
of an antenna, and reinforcement can be made the optimal. 

[0073] Moreover, since each electrode is applied after calcinating each substrate, after forming each electrode, 
compared with the case where a substrate calcinates, degradation of each electrode in accordance with elevated- 
temperature baking can be lost. 

[0074] Since an anterma property can be easily adjusted by once measuring the anterma property of each 
antenna section before joining the antenna sections 10 and 20, and adjusting the configuration of each electrode 
based on the result, after forming the antenna sections 10 and 20 furthermore (step 6), adjustment width of face 
becomes very large. Therefore, the very low reliable anterma of a percent defective is realizable. 
[0075] Furthermore, since the production facility there is no complicated production process and expensive and 
large-scale is unnecessary compared with the case where form an electrode between layered products and it 
really calcinates, a production cost can be controlled low and a cheap antenna can be supplied to stability. 
[0076] (Gestalt 2 of operation) The gestalt 2 of the operation of this invention to a degree is explained, referring 
to a drawing. 

[0077] Drawing 3 and 4 are the perspective views showing the antenna in the gestalt 2 of operation of this 

invention. 

[0078] Differing from the gestalt 1 of operation is the point that the zigzag pattern part of the radiation electrode 
2 is prolonged to side-face le of Id of side faces of a substrate 1, Id of side faces, and the opposite side. The die 
length of the zigzag pattem of the radiation electrode 2 can be lengthened by carrying out like this, and a 
sxirface mounting anterma with a low fi-equency can be constituted. All over drawing, although the electrode for 
inmiobilization is omitted, it may prepare the electrode for inmiobilization if needed. Furthermore with the 
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configuration of drawing 3 ,^TOn also serve as the radiation electrode 2 as an electrode for inunobilization by 
extending a zigzag pattern even to principal plane Ic of not only a side face but the substrate 1 . 
[0079] In addition, as shown in drawing 4 , a laminated structure can also be taken like (the gestalt 1 of 
operation), and the same effectiveness as (the gestalt 1 of operation) can be acquired. In addition, with the 
gestalt of this operation, although the radiation electrode 2 was formed over the 3rd page of the side faces Id 
and le of a substrate 1, and principal plane la, and a property deteriorates a little even if it crosses to the 2nd 
page of at least one side faces which adjoin principal plane la and its principal plane, the same effectiveness can 
be acquired. If an example is shown, the configuration which prepares a radiation electrode over the 2nd page, 
principal plane la of a substrate 1 and Id of side faces, will be raised. 

[0080] (Gestalt 3 of operation) The gestalt of another operation of this invention is explained below, referring to 
a drawing. 

[0081] Drawing 5 -10 are the perspective view showing the antenna in the gestalt 3 of operation of this 
invention. A part which is mainly below different fi*om the gestalt of the above-mentioned operation is 
explained. 

[0082] As shown in drawing 5 , while constituting the radiation electrode 2 fi-om meander section 2b which are 
straight-line-like (band-like) strip-line section 2a and a zigzag pattern, when the die length of the longitudinal 
direction of the substrate 1 of LI and meander section 2b is set to L2 for the die length of strip-line section 2a, it 
is formed so that it may have the relation of Ll/L2=l. 0-6.0. That is, equivalent [ to the die length L2 of meander 
section 2b ] or the die length LI of strip-line section 2a is formed for a long time than it. Moreover, meander 
section 2b has been arranged on the production of strip-line section 2a, and meander section 2b has been 
arranged to the opening edge Iz side which is the edge of a substrate 1 . At this time, strip-line section 2a and 
meander section 2b are prepared in the same principal plane. In addition, the laminating of the substrate 30 
which consisted of dielectric materials on the antenna section 10 shown in drawing 5 as shown in drawing 8 
may be carried out. 

[0083] Although the antenna shown in drawing 6 was shown in drawing 5 , it is a modification, and meander 
section 2b does not exist on the production of strip-line section 2a, but it forms in the location which shifl:ed 
strip-line section 2a fi-om the core of a substrate 1, and, moreover, meander section 2b is put side by side to the 
flank of the edge of strip-line section 2a. Naturally strip-line section 2a and meander section 2b are electrically 
connected also in this case. In the case of this modification, since the die length of strip-line section 2a can be 
formed very much for a long time, a property can be raised fiirther. At this time, strip-line section 2a and 
meander section 2b are prepared in the same principal plane. In addition, the laminating of the substrate 30 
which consisted of dielectric materials on the Eintenna section 1 0 shown in drawing 6 R> 6 as shown in drawing 
9 may be carried out. 

[0084] Although the antenna shown in drawing 7 was shown in drawing 6 , it is a modification, makes the both 
sides of the edge of strip-line section 2a distribute meander section 2b, and is arranged. In the case of this 
modification, since the die length of strip-line section 2a can be formed very much for a long time, a property 
can be raised further. At this time, strip-line section 2a and meander section 2b are prepared in the same 
principal plane. In addition, the laminating of the substrate 30 which consisted of dielectric materials on the 
antenna section 10 shown in drawing 7 as shown in drawing 10 may be carried out. 

[0085] In addition, when the die length of the longitudinal direction of the substrate 1 of LI and meander 
section 2b is set to L3 for the die length of strip-line section 2a in the case of the antenna shown in drawing 6 - 
drawing 10 , it is formed so that it may have the relation of Ll/L3=2.0-6.0. 

[0086] by the description of the gestalt of this operation form the about three electric supply electrode [ which 
be most contribute to antenna gain ] radiation electrode 2 by straight line-like strip line section 2a which be the 
easiest to acquire gain, although gain tend to fall, it be in the point of having aim at the improvement of antenna 
gain, by having allot meander section 2b which be a zigzag pattern convenient to take adjustment of an 
impedance intensively to opening one end of the radiation electrode 2. 

[0087] Especially meander section 2b that is the zigzag pattem which mainly takes impedance matching on the 
low impedance track where the width of face of strip-line section 2a of the shape of a straight line which 
contributes to antenna gain is wide can constitute the small high antenna of gain by arranging intensively to 
opening one end of the radiation electrode 2 using the high impedance track where track width of face is thin. 
As for the track width of face of a zigzag pattem, at this time, it is desirable preferably that it is moreover 50 
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micrometers or more in 300 mrcrometers or less at least 500 micrometers or less. 

[0088] (Gestalt 4 of operation) Drawing 1 1 -13 are the perspective view showing the configuration of the 
antenna in the gestalt 4 of operation of this invention. 

[0089] It is the further modification of (the gestalt 3 of operation) which is shown in drawing 1 1 , and by 
preparing strip-line section 2a in a part of principal plane 1 c of a substrate 1 , 1 f of side faces, and principal 
plane la, and moreover preparing meander section 2b in principal plane la, it is small and can offer the antenna 
which is high interest profit. That is, by preparing the part and meander section 2b of strip-line section 2a in a 
separate principal plane, in addition to the effectiveness of (the gestalt 3 of operation), it is still smaller, the 
antenna of high interest profit can be constituted, and it has the effectiveness that antenna gain is fiirther 
improvable. In addition, the laminating of the substrate 30 which consisted of dielectric materials on the antenna 
section 10 shown in drawing 7 as shown in drawing 10 may be carried out. 

[0090] In addition, when the die length of the longitudinal direction of the substrate 1 of LI and meander 
section 2b is set to L3 for the die length of strip-line section 2a in the case of the antenna shown in drawing 1 1 , 
it is formed so that it may have the relation of Ll/L3=2. 0-6.0. 

[0091] by the description of the gestalt of this operation form the about three electric supply electrode [ which 
be most contribute to antenna gain ] radiation electrode 2 by straight line-like strip line section 2a which be the 
easiest to acquire gain, although gain tend to fall, it be in the point of having aim at the improvement of antenna 
gain, by having allot meander section 2b which be a zigzag pattern convenient to take adjustment of an 
impedance intensively to opening one end of the radiation electrode 2. 

[0092] Especially meander section 2b that is the zigzag pattem which mainly takes impedance matching on the 
low impedance track where the width of face of strip-line section 2a of the shape of a straight line which 
contributes to antenna gain is wide can constitute the small high antenna of gain by arranging intensively to 
opening one end of the radiation electrode 2 using the high impedance track where track width of face is thin. 
As for the track width of face of a zigzag pattem, at this time, it is desirable preferably that it is moreover 50 
micrometers or more in 300 micrometers or less at least 500 micrometers or less. 

[0093] Moreover, if strip-line section 2a of the radiation electrode 2 is prepared in principal plane Ic used as an 
antenna component side as shown in drawing 1 1 and 12, since the electrode 4 for immobilization and not only 
the electric supply electrode 3 but strip-line section 2a of a radiation electrode can be used as an electrode for 
immobilization at the time of mounting, the mounting reinforcement of an antenna can be increased. However, 
since it becomes the cause of an antenna gain fall when there is no RF property of the circuit board not much 
well, as shown in drawing 13 , the electric supply electrode 3 and the electrode 4 for immobilization are not 
formed in the antenna section 10, but the electric supply electrode 3 and the electrode 4 for immobilization are 
formed in the substrate 40 which is another substrate, and it considers as the configuration which puts the 
antenna section 10 with a substrate 30 and a substrate 40. At this time, a substrate 40 is constituted fi-om 
dielectric materials which were excellent in the RF property, and, moreover, strip-line section 2b is electrically 
joined to the electric supply electrode 3 prepared in the substrate 40. In addition, junction to strip-line section 2a 
and the electric supply electrode 3 can be ensured by not forming the electric supply electrode 3 only in the side 
face of a substrate 40, but preparing a part in this csise, also on the principal plane of strip-line section 2a and the 
substrate 40 which counters. 

[0094] By considering as such a configuration, surface mounting is possible and the antenna of small high 
performance can be offered cheaply. 

[0095] (Gestalt 5 of operation) Next, the application using an above-mentioned antenna is explained. 
[0096] Drawing 14 is drawing showing the wireless LAN equipment in the gestalt 5 of operation of this 
invention, and is set to drawing 14 . Electronic equipment, such as a personal computer by which 120,121 was 
connected to wireless LAN equipment and 122,123 was connected to wireless LAN equipment 120,121, 
respectively, A receiving means by which 124 was prepared in wireless LAN equipment 120, a transmitting 
means by which 125 was prepared in wireless LAN equipment 120, A receiving means by which 126 was 
prepeired in wireless LAN equipment 121, a tr2msmitting means by which 127 was prepared in wireless LAN 
equipment 121, and 128,129 were prepared in wireless LAN equipment 120,121, respectively, and used the 
antenna shown in drawing 1 3 fi*om above-mentioned drawing 1 . 

[0097] The data signal sent firom electronic equipment 122 is modulated with the transmitting means 125, it 
changes into a predetermined sending signal and the sending signal is transmitted firom an antenna 128 to 
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transmit predetermined dataiBHectronic equipment 123 from electronic equipment 122. It is received by the 
antenna 129, and restores to the sending signal which transmitted from the antenna 128 to a predetermined data 
signal with the receiving means 126, and the data signal is sent to electronic equipment 123. 
[0098] Conversely, the data signal sent from electronic equipment 123 is modulated with the transmitting 
means 127, it changes into a predetermined sending signal and the sending signal is transmitted from an antenna 
129 to transmit predetermined data to electronic equipment 122 from electronic equipment 123. It is received by 
the antenna 128, and restores to the sending signal which transmitted from the antenna 129 to a predetermined 
data signal with the receiving means 124, and the data signal is sent to electronic equipment 122. 
[0099] With the wireless LAN equipment 120,121 constituted as mentioned above, since an antenna 128,129 
can be miniaturized very much, it moreover receives horizontally and directivity of a transceiver property can 
be enlarged, while limitation of arrangement of wireless LAN equipment 120,121, the arrangement location of 
an antenna 128,129, etc. decreases and a layout becomes eeisy, data commimication can be performed certainly. 
[0100] 

[Effect of the Invention] This invention is equipped with the 1st and 2nd antenna sections which prepared the 
radiation electrode which has a meander line on the principal plane of a substrate. While carrying out the 
laminating of said 1st antenna section and said 2nd antenna section so that the radiation electrode of the 
principal plane in which the radiation electrode of said 1 st antenna section was formed, the principal plane of 
the opposite side, and said 2nd antenna section may coxmter By changing the receiving property of the 1 st and 
2nd antenna sections by having prepared the electric supply electrode in the side face of said layered product, 
and having connected electrically the radiation electrode of said electric supply electrode, said 1st anteima 
section, and each 2nd antenna section The band of transmission and reception can be made large and a receiving 
property can be raised. Moreover, since a mounting condition can be checked from an antenna side face since 
the electric supply from an antenna side face is attained, and there are no heights, such as an electric supply pin, 
surface mounting is possible and an antenna with high productivity can be offered. Moreover, since electrode 
adjustment etc. is attained for every substrate by having had the substrate with which two or more radiation 
electrodes were formed, and the substrate with which the electric supply electrode and the electrode for 
inunobilization were formed in addition to the radiation electrode Since it is producible with the patch antenna 
of the electric supply method by the electric supply pin by the laminating which exists conventionally while an 
expensive facility is unnecessary really like a burned product, and a common method of construction while 
being able to lessen dispersion in an antenna property, a cheap antenna can be supplied to stability. 
[0101] Moreover, an antenna claim 1 - given [ any 1 ] in 12 and a receiving means to restore to the input signal 
which received with the antenna, and to generate a data signal, 1st storage means by which predetermined 
information is memorized beforehand, and the 2nd storage means which memorizes a data signal, By having 
had a transmitting means to modulate the data signal from the 1 st and 2nd storage means, and to generate a 
sending signal, and the control means which controls reception, a recovery, the modulation, and transmission of 
data While limitation of the arrangement location of a loading machine etc. decreasing and becoming easy to 
carry out the layout of equipment etc., data communication can be performed certainly. Moreover, since an 
antenna has very big endurance, the installation conditions of a loading machine become wide range. 
Furthermore, since an antenna does not project greatly outside, it is rare for faults, such as breakage, to arise. 

[Translation done.] 
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[Drawing 4] 




[Drawing 5] 




[Drawing 6] 




[Drawing 71 
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[Drawing 10] 
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electrode 22 of an antenna part 20 and a radiation electrode 2 of the 
antenna part 10 face each other, and a feeding electrode 3 is provided on 
the flank of the laminate and the feeding electrode 3 and radiation 
electrodes 2 and 12 or the antenna parts 10 and 20 are connected 
electrically. 
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C (73B#tC. X b >; -y ym'^^ 2 a Rt>'^ 7 V^gC 2 b 14 

6tc^-r7V-r-^-gPl 0<D±tc^fflft«i^T'^tfiK3tl}t 
Stg3 0«-SUiLTtat\ 

[0 0 8 4] 0 7lc5^-r7V7^-^-l±v 06tc5^Lfct>O 
(TtMBmx^ t) . X h U -y ::^gSgP 2 a Wi^cOffiffliJlC 
JO ;>«7V^2 b^^^«St^-|i-Tia«Lfct<©T'feS. 

So COB^tc. X hU •yy3^g|52 aS:t>'^7V:5''gP2 

bi±ii^— ^a»cKtte.nTt->s. %^3. @i ot^-r-fc 

^ trig 7 ic^tT y'T-r^ 1 0 cr)±fcp«f!f:«i^T'«^ 
SnfcStS 3 0 ^IgH LT tat/^ 
[0 0 8 5] i&fe. @6~@1 OlC^-r7>-r-f<?)i®^ 
tCiol^Ta. XhU-y7'»^a5 2 aiOg^^L K ^7 
V^S^gP 2 b 1 73[S]«g2 ^L3i:L^ci:€ 
40 IC. L1H-L3 = 2. 0~6. OcDM^^^-TSi^Jg 

[0 0 8 6] *SISS<ojg.«<D!J$®t±. 7V7^-tfiJf#ti:§ 

t^-^-r s*&sa® 3 3fifii(7)«!iMmffi 2 
>^t\t^mmk<o7. h y -y t^sp 2 a Tj^fig 

{gT L-^-ri.^*^ V tf-^S^" VX<7)S-&^ t S tDtclilgf ij 
%v'yifi^/^?->'T'*S^7V^gP2 b*;Bclim«i2 

■t fiJ»«?SC#^ 0 o fc^^^fc * S o 
[0 0 8 7] ?$tc, 7>'T-tfiJf#li:^-^-rSiIiBI««X 
50 h 'J -y yi^SSaJ 2 a <^)it©«/i;i/Hg-Y V kf-^'' VXSISSic 
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J5 

KifgCi. ^:S:<i:t>50 0/im«Tx »SL<ti. 3 0 
0 II mlXTX* L^^fe 5 0 /i mW±T*5 C tt/^W^ b 

[0 0 8 8] (^KSi7)Jg-«4) 011-1 3ti:*^0^CD 

[0 0 8 9] mi 1 ic^'rt>oti. (^sa(7)j^.^3) co 
M* ^^BmT\ Tshvy ymm^ 2 a 1 

ymm^ 2 a (D-^ t:^T 2 b J&grj>^ O^StC^ 

[0 0 9 0] ^:io. mi llC^TT:y'ri'(Dm^\c^\^'^ 

2h(Dm^i(om^yj\^(Dm-^^L3ti.rct^iz^ l 

1^L3 = 2. 0 — 6. OtTDga^^Wt-^cfc-^J^^^n 
[009 1] *:^SS<^miiD#ati. T>-x-:ffiJt#tc^ 

■^•n^esn^t^x h u yyim^2 a tj^^l. 

iS:v^ytf^^^^->'T^^^7V^gP2 b^;Bcl^mil2 
[0 0 9 2] 7'>'-r:^fiJfflc^-?-t-^ilS^«<OX 
:$?-VT$^^;^7'>'^gP2 bti. ^ifSco^^^^^i' V 

-^:y:^mm^m\^^xmmmm2(o:t-':/:y^micm^ 

0 /i mfe^TTL^b^ t 5 O mJ;i±T^fe^ C tff^W.^ b 
[0 0 9 3] ^11. 1 2lC^f cfc-9tC. SStl^ftt 

m2<Dxhvy yf^m^ 2 a ^7 vt^^^^^b t^xm 
i^^nsiBi cic^tts^. H^mm<S4. jf^sm® 
3 niffxr^ < . »frt®is^ox h u yi^Kas 2 a ^mm 
m(om^mmmtLxmmx^^cDX\ T^y^-rconm 




(9) ItBB 2001-21 7632 

76 

*§fci6> 01 3^c^t"J:'9tc. 7iy7":^gPl Otcti*& 

®mffi3Si5H^fflm8S4tiistfr. sijs«T*5Sffi 

4 0 3 aa's^fflsis 4 ^stt. s« 3 0 ^ 

S^4 0T7>'r:fSPl O^&^^iity^^Eii'r^o cc^ 

aifi4 oti]i[jia^ittttosnfcK®f*««T*m 

b*^t>Xhy^yyiSlKgP2b«»tg4 0tC^tte>tl 

fc«&«m@3ti:m^w^cjg^^nTi>^o ^43. (itD^ 

'&lc:fel>T. «&tt«<l3^gffi4 0^^ffllJfficO^^C^^^ 
70 -r. X h U :^KgP 2 a tl:i\p}T^sm 4 0 C0^®± 

ic^-^mif^ctx\ mmic7.hvyzmm^2 at 
^mmm 3 ^ ^ojg^^tf c tf^x^^o 
[0 0 9 4] cc^cfc-^^ft^^^-rsc^jcjcoT. mm 

[0 0 9 5] mmcDBms:) ±^coT:y'r'r^ 

m\^^rcjSsmmic^\^^xwm^^o 
[0 0 9 6] mi 4it:^mM(Dmmcomm5\c:ioii'^m 
ANmm^^Tmx^K^. mi 4tc4Di/>T. 1 2 

20 0, 1 2 Ui^n^n^SSL ANSS. 122, 123 

it^n^nmm l a n^b 120. 121 ic^n^enm 
'^^nfc/^-y-f;^r3>'^f^-^;S:^coa?«^f§^ 1 2 

4 ti^n L A Nmm 1 2 0 p^icmif^ntc^m^m. 1 
2 sti^^L AN^Bi 2 omcm^f^ritcmm^m. 

1 2 6li^iiL ANSBl 2 1 rttce^t ^n/c ^fi^ 

1 2 7 ti^^ L A N^B 1 2 1 mcmiffi^nrcmm 

1 2 8, 1 2 9ti^n**n^L ANSBl 2 

0, 12 1 ic^n^enmiff&ri. t^m<omify'^mi 3 
30 [0 0 9 7] m^m^i 2 2A>^s^«fgi 2 3jcm^ 

tDf^^-^^teSlb/ct.^a'&iCti. S?«|ggl 2 2;^>^^ 
^tlT^fcx-^fl^^Mm^gl 2 SlCT^ISb. m 

^oj^ftm^tc^^b. ^(Dmmm^^Tzy'ri'i 2 s 
f^^^mmr^o ^vt^^m 2 8:o^e>iiifibfc}Mfim^ 

igi 2 3tcjM?>n§o 

[0 0 9 8] mcm^m^i zsf^'^n'pm^i 221c 

m^^D-r-^^tei^b/cV^^tCti. «^«|g§l 2 3*- 

b. m^^o^^fift^tc^^b. ^(ommm^^T^^t 

1 2 9;b>^3^fiT^o TVt^^^I 2 9 3^-?>32lfib/ci^fi 
fi^ti. 7^7^:^ 1 2 8tcT^fi^n. §®?©1 2 4 

^m^l 2 2tCjg?,n§o 
[009 9] J-X±iO<tti:#i^^nfcM^ L A N^B 1 2 
0, 12 1 THi. T-y'ri- 1 2 8, 1 2 9*3P»lC>'hS 

{(::-r^ei^:6^T^^. b;?)>t>7j<¥;^f^tc5^bTjg§:fi#tt 
Ojgf^14^^:^^<T^^C>T% MISL AN^Bl 2 0. 
50 12 1 COEB^^ Tl^'ri' 1 2 8, 1 2 9c7)B2B^miF 
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77 



[0 100) 

^tcioT. ^l&tf^2©7>'-r:^g|5«S«!|#tt*S 

CO 1 01 ] w*:^ 1-12 1 E««7 > 

SB©^-i'7'> h*i*^L-»f>-r<*Si:i:*>fc. 
j£fi5H»c:S:S, «e,ic. 7^"r-f 3b^ap^^:;^:€<5ga■r 



18 



C0 2] 2^sffig©sisa©jefiii ^^:*3^^s7V7"■^^5"^■r 

[0 3] *SSB®ife6a©JgSg2»cfett57>x-?-igr3^-r 
[04] *^®fiaS«0JKfil2lci3»ta7vr-?-«r^-r 

m 

15] 2|s:^©SI«fi©}^®3(ci3ttS7Vr:^*5^-r 

10 

[06] :^m^(0-^<omt&3\^^if^T-y7"r^mir 

m 

17] *^©*M©fgSl3fCt3lt57>'7^-^-^^-r 



[0 8] ii^^<omf&<OimiZ\,c^lf^Ty7-i-n:^t 

mum 

[09] *^c7)||5ficO}g.^3ti:*3ltS7V7^-^^^-r 



1 0] *IBIM©SI«fiOJg.«3lcfettS7Vx-?-*^ 



[01 1) 2|s:5gW©SI*S©«.«4fc*5ttS7Vx-f©« 
[01 2] 2|s:^R«CDllSa©)g^4lc^3tt57>'x:^©« 



[01 3] :^^^ai^m<OT^mA\cjsif^7Z/7-t<Dm 
[014] *^B^©SISa«}^SS5fci3t^-5^;KLANS 

1 SIS... 

2,12 ]!^m4s 

2 a X h yi^gP 

2 b ^7>^»'gP 

3 ^^mm 

4 s^ffims 

10, 20 7V-r-^-SI5 

3 0, 40 Ste 

12 0, 12 1 AN^S 

1 2 2, 1 2 3 «§i 

1 2 4, 1 2 6 ^m^Wt 

1 2 5, 1 2 7 

1 2 8, 1 2 9 7-yy-i- 
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(72)^# SlM (72)^M# fil^ 

F 5J046 AA07 AB13 BA01 PA04 QAOO 

5J047 AA07 ABU FD01 FD02 
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